Clustered DNA methylation changes in polycomb target genes in early-stage liver cancer.
Polycomb-group proteins mark specific chromatin conformations in embryonic and somatic stem cells that are critical for maintenance of their "stemness". These proteins also mark altered chromatin modifications identified in various cancers. In normal differentiated cells or advanced cancerous cells, these polycomb-associated loci are frequently associated with increased DNA methylation. It has thus been hypothesized that changes in DNA methylation status within polycomb-associated loci may dictate cell fate and that abnormal methylation within these loci may be associated with tumor development. To assess this, we examined the methylation states of four polycomb target loci -Trip10, Casp8AP2, ENSA, and ZNF484 - in liver cancer. These four targets were selected because their methylation levels are increased during mesenchymal stem cell-to-liver differentiation. We found that these four loci were hypomethylated in most early-stage liver cancer specimens. For comparison, two non-polycomb tumor suppressor genes, HIC1 and RassF1A, were also examined. Whereas the methylation level of HIC1 did not differ significantly between normal and tumor samples, RassF1A was significantly hypermethylated in liver tumor samples. Unsupervised clustering analysis classified the methylation changes within polycomb and non-polycomb targets to be independent, indicating independent epigenetic evolution. Thus, pre-deposited polycomb marks within somatic stem cells may contribute to the determination of methylation changes during hepatic tumorigenesis.